Introduction
At the end of 2007, 33.2 million people worldwide were living with the human immunodeficiency virus (HIV), and 95% of them resided in low-or middle-income countries. 1 Approximately 3 million people were receiving antiretroviral therapy (ART), 2 but an estimated 6.7 million were still in need of ART. 1, 2 Although global initiatives such as the United States President's Emergency Plan for AIDS Relief 3 and the Global Fund to Fight AIDS, Tuberculosis and Malaria 4 have focused on scaling up ART, millions of people living with HIV remain eligible for and could benefit from prophylaxis with co-trimoxazole (trimethoprim plus sulfamethoxazole, CTX), co-trimoxazole prophylaxis (CTXp) and isoniazid preventive therapy (IPT).
CTXp is a simple, well-tolerated and cost-effective intervention which can extend and improve the quality of life for people living with HIV, including those on ART. The value of co-trimoxazole in reducing the morbidity and mortality associated with HIV infection has been well established through clinical trials conducted in industrialized 5, 6 and developing countries. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] CTXp is associated with a 25-46% reduction in mortality among individuals infected with HIV in sub-Saharan Africa, even in areas with high bacterial resistance to the antibiotic. These improvements in survival have been accompanied by substantial reductions in severe disease events and in the number of hospital admissions linked to invasive bacterial disease, pneumonia, malaria and diarrhoea. In 2006, the World Health Organization (WHO) issued global recommendations for the use of CTX in children exposed to HIV as well as children, adolescents and adults infected with HIV. 27 WHO recommends CTXp for all symptomatic persons living with HIV who have mild, advanced or severe HIV disease (WHO clinical stages 2, 3 or 4) or for all persons living with HIV with a CD4+ lymphocyte (CD4) count < 350 per mm 3 . WHO also recommends CTXp for all infants exposed to HIV and all symptomatic children with HIV infection (WHO clinical stages 2, 3 or 4) and all children with HIV infection who have a CD4 count < 25%. Despite the proven clinical benefits of CTX and recommendations by WHO, the United Nations Programme on HIV/AIDS (UN-AIDS) and the United Nations Children's Fund (UNICEF), its routine use in developing countries -particularly sub-Saharan Africa -has remained limited.
Tuberculosis (TB) is the most frequent life-threatening opportunistic disease among people living with HIV and remains a leading cause of mortality, even among persons receiving ART. Clinical trials have shown that IPT dramatically reduces the incidence of TB among people living with HIV. [28] [29] [30] [31] [32] [33] [34] [35] [36] A 2004 Cochrane Review found that IPT reduced the risk of TB by 33% overall and by 64% when targeted to people living with HIV who had a positive tuberculin skin test. 36 A recent retrospective study also showed that IPT significantly reduced the incidence of TB even among people living with HIV and receiving ART. 36 In 1998, WHO and UNAIDS issued a statement that recognized the effectiveness of IPT among people living with HIV and recommended its use as part of an essential care package for these patients. 37 This statement recommends IPT for all people living with HIV in areas with a prevalence of latent TB infection > 30% and for all people with documented Une traduction en français de ce résumé figure à la fin de l'article. Al final del artículo se facilita una traducción al español.
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Objective To measure progress in implementing co-trimoxazole prophylaxis (CTXp) (trimethoprim plus sulfamethoxazole) and isoniazid preventive therapy (IPT) policy recommendations, identify barriers to the development of national policies and pinpoint challenges to implementation. Methods In 2007 we conducted by e-mail a cross-sectional survey of World Health Organization (WHO) HIV/AIDS programme officers in 69 selected countries having a high burden of infection with HIV or HIV-associated tuberculosis (TB). The specially-designed, self-administered questionnaire contained items covering national policies for CTXp and IPT in people living with HIV, current level of implementation and barriers to developing or implementing these policies. Findings The 41 (59%) respondent countries, representing all WHO regions, comprised 85% of the global burden of HIV-associated TB and 82% of the global burden of HIV infection. Thirty-eight countries (93%) had an established national policy for CTXp, but only 66% of them (25/38) had achieved nationwide implementation. For IPT, 21 of 41 countries (51%) had a national policy but only 28% of them (6/21) had achieved nationwide implementation. Despite significant progress in the development of CTXp policy, the limited availability of co-trimoxazole for this indication and inadequate systems to manage drug supply impeded nationwide implementation. Inadequate intensified tuberculosis case-finding and concerns regarding isoniazid resistance were challenges to the development and implementation of national IPT policies. Conclusion Despite progress in implementing WHO-recommended CTXp and IPT policies, these interventions remain underused. Urgent steps are required to facilitate the development and implementation of these policies.
Implementation of co-trimoxazole prophylaxis and isoniazid preventive therapy for people living with HIV 38 WHO guidelines on essential prevention and care interventions for people living with HIV also recommend IPT for these individuals. 39 However, countries have been slow to adopt these recommendations and many limitations seem to be delaying effective nationwide implementation. In 2007, only 30 000 (0.1%) people living with HIV worldwide had started IPT. 40 Unless major efforts are made to identify, prevent and treat TB among people living with HIV, the progress made with HIV care and treatment may be severely undermined because TB both complicates the management of HIV and increases mortality among people living with HIV.
In 2007, WHO conducted a global survey to assess progress in the establishment and implementation of CTXp and IPT policy recommendations. The objectives of the survey were to measure progress in the implementation of CTXp and IPT recommendations, identify barriers to the development of national policies and ascertain challenges for the implementation of these recommendations.
Methods
A cross-sectional survey of WHO HIV/ AIDS programme officers was conducted in 2007. A questionnaire was sent via email to programme officers in 69 selected countries representing all WHO regions. Countries were selected according to their contribution to the global burdens of HIV infection and HIV-associated TB based on 2007 WHO/UNAIDS estimates. 1, 40 A list of countries in each WHO region was created with estimated numbers of patients with HIV infection and HIV-associated TB in each country. The proportion of the global and regional burdens of HIV infection and HIVassociated TB borne by each country was calculated. Countries with the highest burden, which together accounted for > 95% of the global burdens of HIV infection and HIV-associated TB, were selected for inclusion in the survey. The WHO HIV/AIDS programme officers were instructed to use existing data and to consult with the national HIV/AIDS and TB programme managers if necessary to complete the questionnaire. WHO HIV/ AIDS programme officers were asked to use the national TB and HIV programme management and logistic reports, and reports from the medical and drug supply system, as the sources of information to complete the questionnaire.
Data were collected on the existence of national policies for CTXp and IPT for people living with HIV, current level of implementation at various facilities, and barriers to the development or implementation of these policies. Information was collected regarding the proportion of facilities that offered HIV care and treatment or TB services and also provided CTXp and IPT. The recorded level of implementation was based on the HIV programme management reports or information collected about the distribution of CTX and isoniazid through the national drug supply system. Countries that provided either CTXp or IPT to people living with HIV in all the regions and districts within the country were considered to have achieved nationwide implementation of the intervention. Open-ended, descriptive items about barriers to the development and implementation of policies were included, as well as space for respondents to provide suggestions about ways to overcome these barriers. Responses to open-ended text items were classified into different themes (one or more themes per response), and the frequencies of each theme identified were recorded.
Staff members at the WHO headquarters in Geneva and regional offices made phone calls and sent follow-up emails to improve the response rate. All data were entered into an Access (Microsoft, Redmond, WA, United States of America) data file. The data were analysed with Epi Info version 3.3.2 software (Centers for Disease Control and Prevention, Atlanta, GA, USA).
Results
The 69 countries selected for the survey represented 98% of the global HIV-associated TB burden and 97% of the global burden of HIV infection. The response rate for the survey was 59% (41/69) ( Table 1 ). The 41 responding countries represented 85% and 82% of the global burdens of HIV-associated TB and HIV infection, respectively. Twenty-eight nonrespondent countries did not return the questionnaire because the WHO HIV/ AIDS programme officers were unable to complete it on time or because in-country WHO staff were unavailable during the survey period.
Of the 41 respondent countries, 38 (93%) had developed a national policy to provide CTXp to people living with HIV, but only 66% (25/38) of the countries with a national policy had implemented it on a nationwide scale (Fig. 1) . Respondent countries in all WHO regions have made progress in the development and nationwide implementation of a CTXp policy (Table 1 ). In the 25 countries with nationwide implementation, a median of 90% of the facilities that provided ART (range: 80-100) and of 75% of the facilities that provided HIV care (range: 60-100) were providing CTXp.
Erratic supply and lack of stocks ("stock-outs") of CTX at health-care facilities were cited as the major obstacles to nationwide implementation of CTXp policy by 70% (19/27) of the countries that responded to the question. Other obstacles included insufficient healthcare worker awareness because of lack of training and supervision, perceived low priority of CTXp because of the absence of a reporting requirement, lack of integration of TB/HIV services and fear that CTX prescription would identify patients as infected with HIV. Several suggestions were provided to improve the coverage of CTXp: (i) the availability of CTX could be ensured by strengthening systems for the management of drug procurement and supply chains; (ii) prescriptions of CTX could be included in the programme monitoring system; (iii) awareness of health workers could be improved through training and supervision; (iv) collaboration between services could be improved; (v) community awareness could be improved through social mobilization and advocacy.
With regard to IPT for people living with HIV, 21 of the 41 respondent countries (51%) had developed a national policy, but only 28% (6/21) of these countries had implemented it on a nationwide scale (Fig. 1) . Respondent countries in all WHO regions have experienced delays in the development and nationwide implementation of IPT policy (Table 1 ). In the six countries with nationwide implementation, a median of 3% (range: 0-5) of the facilities that provided ART and HIV care were also providing IPT. A median of 50% (range: 30-80) of the facilities that provided TB services were providing IPT to people with HIV infection.
Research
Of the 20 countries that reported no national IPT policy, 14 provided reasons for not developing the policy. The main reasons were: (i) inadequate intensified TB case-finding because of the inability to exclude active TB, (ii) logistic difficulties in performing tuberculin skin tests to diagnose latent TB infection, and (iii) concerns regarding inadequate patient adherence potentially leading to isoniazid monoresistance. Other reasons included lack of consensus among policymakers and experts and uncertainty about the long-term benefits of IPT. Countries that had developed an IPT policy also faced the challenges mentioned above in achieving nationwide implementation. Interventions suggested by the respondent countries to encourage the development of an IPT policy or to improve nationwide implementation included: (i) advocacy for IPT at the national and international level, (ii) dissemination of evidence-based information regarding the benefits and feasibility of IPT, and (iii) developing operational guidelines for the implementation of IPT in HIV care and treatment settings.
Discussion
IPT and CTXp are simple and effective interventions known to reduce morbidity among people living with HIV, and CTXp has also been shown to reduce mortality in this population. Although some countries have made progress in implementing policies to provide these services, many limitations remain to the implementation of these evidence-based, WHO-recommended interventions.
Most countries included in the survey have made progress in the development of CTXp policy; however, nationwide implementation seems to be impeded by the lack of consistent supplies of CTX. Usually CTX is not obtained specifically for prophylaxis, and most national HIV programmes do not have systems in place to accurately estimate CTX needs for prophylactic purposes or to monitor its consumption. Because CTX provided to health facilities is used for both therapeutic and prophylactic purposes, this results in frequent stockouts which affect the initiation and continuation of CTXp. The Global Fund to Fight AIDS, Tuberculosis and Malaria and other international funding agencies should consider including in their funding proposals instructions on the importance of CTX procurement specifically for pro- In addition, many countries, especially in sub-Saharan Africa, have problems with supply-chain management that result in stock-outs of drugs and supplies at health facilities even when sufficient quantities are available at central warehouses. Efforts to enhance systems of drug procurement and supply-chain management can help countries implement this intervention more effectively.
The development and implementation of a national IPT policy remains suboptimal in most of the countries that participated in the survey. Inadequate intensified case-finding, including the inability to rule out active TB, was one of the reasons cited most frequently for not developing and implementing IPT policy. WHO guidelines regarding essential prevention and care interventions for people living with HIV recommend that all such individuals be screened for TB at each contact with care services. Despite these recommendations, WHO reports suggest that in 2007, only 2.2% of people living with HIV worldwide were screened for TB. 40 Improvements in routine screening to detect signs and symptoms suggestive of TB in people living with HIV are critical for the early identification and treatment of HIV-associated TB. IPT should not be seen as a separate intervention but as a continuum of TB screening, because candidates eligible for IPT would be identified through this process. Individuals with signs and symptoms suggestive of TB should be further evaluated for TB disease, whereas those without these symptoms should be started on IPT. A recent WHO consultation that focused on intensified TB case-finding , IPT and TB infection control (referred to as "The Three Is") recommended intensified TB case-finding as the gateway for implementing IPT and infection control and highlighted the need for operational guidance for these interventions. The consultation also recommended that national HIV programmes assume responsibility for implementing The Three Is. 41 Lack of monitoring of the implementation of CTXp and IPT was another reported constraint to scale-up of these interventions, a limitation that highlights an urgent need. The "what gets measured, gets done" principle, the benefits of IPT in reducing morbidity and the benefits of CTXp in reducing morbidity and mortality among people living with HIV are worth considering with regard to shortcomings in prophylaxis and preventive therapy programmes. Consequently, indicators that measure CTXp and IPT prescription should be included in systems to monitor patients with HIV in order to record progress in implementation.
Retention of patients in HIV care has been a challenge for most national HIV programmes. Patients diagnosed with relatively early HIV infection are often lost to clinical care only to reenter the medical care system later, when their disease is advanced. National HIV programmes should focus on improving long-term HIV care for people living with HIV by providing CTXp and IPT. Both treatments can prevent opportunistic infections among people living with HIV, improve their quality of life and improve rates of retention in HIV care. These benefits may facilitate regular monitoring of these patients and timely initiation of ART when needed. Operational aspects of CTXp and IPT are similar and the beneficiary population overlaps; consequently the possibility of co-packaging or co-formulating CTX and isoniazid might be explored to address issues related to logistics, adherence and integration of services.
Our study has a few limitations. First, we could not independently validate the data reported by in-country staff because we did not have access to the national reports. Second, because existing national reports were the source of information for this survey, the results may not reflect recent progress at various facilities in the implementation of these policies.
Conclusion
Strong advocacy and dissemination of evidence-based information regarding the benefits of CTXp and IPT are urgently required at the national and international level. IPT offers potential benefits in reducing morbidity, and CTXp offers potential benefits in reducing both morbidity and mortality among people living with HIV. Moreover, TB represents a potential threat to the significant health benefits achievable by scale-up of HIV care and treatment. In light of these considerations, implementation of The Three Is and CTXp should be central to the delivery of HIV care and treatment. ■ Country Office, Lilongwe, Malawi) for field-testing the survey questionnaire, Cathy Coic (IT Training and Support Department, WHO, Geneva, Switzerland) for designing and maintaining the survey database and the WHO HIV Regional Advisers for supporting this survey in the regions. We also thank Haileyesus Getahun, Christian Gunneberg, Siobhan Crowley and Brad Hersh (WHO, Geneva, Switzerland) and Kevin De Cock, Bess Miller and Stefan Wiktor (Centers for Disease Control and Prevention, Global AIDS Program, Atlanta, Georgia, USA).
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Resumen
Aplicación de la profilaxis con cotrimoxazol y la terapia preventiva con isoniazida en los afectados por el VIH Objetivo Medir los progresos realizados en la aplicación de las recomendaciones de política sobre la profilaxis con cotrimoxazol (trimetoprim más sulfametoxazol) (CTXp) y la terapia preventiva con isoniazida (TPI), determinar los obstáculos a la formulación de políticas nacionales y poner de relieve los problemas con que tropieza su aplicación. Métodos En 2007 realizamos por e-mail una encuesta transversal entre funcionarios del programa de VIH/sida de la Organización Mundial de la Salud (OMS) en 69 países con alta carga de infección por VIH o tuberculosis asociada a VIH. El cuestionario autoadministrado especialmente diseñado contenía preguntas referentes a las políticas nacionales sobre la CTXp y la TPI en las personas afectadas por el VIH, al nivel actual de aplicación y a los obstáculos a la formulación y aplicación de esas políticas.
Resultados Los 41 países (59%) que respondieron a la encuesta, representativos de todas las regiones de la OMS, abarcaban el 85% de la carga mundial de tuberculosis asociada al VIH y el 82% de la carga mundial de infección por VIH. 38 países (93%) tenían una política nacional arraigada sobre la CTXp, pero sólo el 66% de ellos (25/38) habían logrado aplicarla a nivel nacional. En cuanto a la TPI, 21 de los 41 países (51%)
‫ملخص‬ ‫اإليدز‬ ‫لفريوس‬ ‫للمعايشني‬ ‫واإليزونيازيد‬ ‫بالكوترميوكسازول‬ ‫الوقائية‬ ‫املعالجة‬ ‫تطبيق‬
tenían una política nacional, pero sólo el 28% de ellos (6/21) habían logrado aplicarla a nivel nacional. Pese a los importantes avances del desarrollo de las políticas sobre la CTXp, la limitada disponibilidad de cotrimoxazol para esta indicación y los deficientes sistemas de gestión del suministro de medicamentos entorpecían su aplicación a nivel nacional. La poco intensificada búsqueda de casos de tuberculosis y la preocupación que suscita la resistencia a la isoniazida han dificultado el desarrollo y aplicación de las políticas nacionales de TPI. Conclusión Pese a los progresos en la aplicación de las políticas recomendadas por la OMS respecto a la CTXp y la TPI, estas intervenciones siguen estando infrautilizadas. Se requieren medidas urgentes para facilitar el desarrollo y aplicación de esas políticas.
